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STATEMENT OF THE REGULATOR PROBLEM 
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OBJECTIVES OF THIS ANALYSIS 
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PROCEDURES OF THIS ANALYSIS 
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nruster moments on shuttle 
Thruster forces on reflector 
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DisCDS Sifu-ATiow: Rigid Bodies Connected by Hinges 
ftoss aid Mow of Inertia Provided by User for each Body 
Location of Hinses and Sensors 
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COMPONENTS OF THE ANALYSIS 
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control algebraic Ricatti equation (CARE) 

No noise or time delay in sensors or actuators 


LQ REGULATOR FOR FLEXIBLE BEAM 
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LQ REGULATOR (CONTINUED) 

♦ Objectives in minimizing cost functional: 

1 . Maximize reaulator performance 
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u(t) is recalculated each time step in DISCOS 
from current value of x(t) and offline, 
predetermined values of R, B, and P. 


TABLE I: MODES OF THE SYSTEM AS COMPUTED BY NASTRAN 


MODE NUMBER MODE TYPE 


ANGULAR FREQ 


FR eq. 


IN HZ 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


i 


PITCH 

ROLL 

YAW 

ROLL 

PITCH 

ROLL 

PITCH 

ROLL 

PITCH 

COMPRESSION 

ROLL 

PITCH 


1. 746 
1 . 969 
5.105 
7.410 
12.848 
29.459 
34.263 
74.670 
78.883 
106.281 
142.467 
145.618 


0.278 
0.313 
0 . 182 
1.179 
2 . 045 
4.689 
5.453 
11.884 
12.555 
16.915 
22.674 
23.176 
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INPUT MATRIX B 
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ratio of actuator influence to thruster influence 


TABLE 2: ACTUATOR LOCATIONS FOP. MAXIMUM CONTROLLABILITY 



Controllability surface, 
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Actuator Location Iftl 





Control labl L Ity surface. 
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120 . 0110 . 0100.0 90.0 60.0 70.0 60.0 50.0 40.0 30.0 20.0 \ 0.0 0.0 
Actuator Location (ftl 



Control L abL L L it) surface. 
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